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DETAILED ACTION 

Applicant's election with traverse of Group II, claims 90-109 and 132-33 and 
amendment of claim 71 in the reply filed on September 16, 2008 is acknowledged. The 
traversal is on the ground(s) that Groups I and II have unity of invention because the 
cited reference does not teach products having a degree of sulfation of at least 4. 
Applicant's argument is not persuasive because MPEP 1850 states that "a process is 
specially adapted for the manufacture of a product if it inherently results in the product." 
Oreste et al. (US 2002/0062019, of record) teaches a process wherein an epiK5-N- 
sulfate derivative is l<ept in a neutral solution with tetrabutylammonium hydroxide to 
obtain the ammoniam salt of the polysaccharide, which is then freeze dried and 
subjected to oversulfation [0070] and N-sulfated [0085]. This process, which is the 
same as the process of claim 71 , results in a product having a degree of sulfation from 
2.3 to 2.9, as was noted by Applicant in the response dated September 16, 2008. Thus, 
the claimed process does not inherently result in the claimed product which has a 
degree of sulfation of at least 4.0. Applicant further traverses on the ground that Groups 
l-IV are closely linked to each other by a "starting material-intermediate-final product" 
relationship. MPEP 1850 states that unity of invention shall be considered to be present 
in the context of intermediate and final products when the intermediate and final 
products have the same essential structural element. Group I is drawn to an epiK5- 
N,0-oversulfate (N and O are sulfated). Group III is drawn to an epiK5-amine-0- 
oversulfate derivative (N is not sulfated, O is sulfated), and Group IV is drawn to a LMW 
epiK5-N-sulfate (only N is sulfated). Groups III and IV are not seen to have the same 
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essential structural element as Group I because the activity of the compounds of Group 
I relies upon the presence of N-sulfates and 0-sulfates and both are considered 
essential structural elements. Furthermore, the only common structural element 
between all three groups is simply a glycosaminoglycan, which is neither novel nor non- 
obvious. It is further noted that MPEP 1850 states, regarding "more extensive 
combinations" than product, process of manufacture and use; or process and 
apparatus; or product, process of manufacture and apparatus should be looked at 
carefully and that the proliferation of claims arising from a combined effect of this kind 
should be accepted only exceptionally. In the instant case there are three different 
products and two different processes for the manufacturing of these. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 71-89, 1 10-131 and 134 are withdrawn from further consideration 
pursuant to 37 CFR 1 .142(b), as being drawn to a nonelected invention, there being no 
allowable generic or linking claim. Applicant timely traversed the restriction (election) 
requirement in the reply filed on September 16, 2008. 

Claims 71-134 are pending. Claims 71-89, 110-131 and 134 are withdrawn from 
consideration. Claims 90-109, 132, and 133 are pending and are examined on the 
merits herein. 

This application claims foreign priority to Italian Applications No. 
MI2002A001345, filed June 18, 2002, MI2002A001346, filed June 18, 2002, and 
MI2002A001854, filed August 27, 2002 under 35 U.S.C. 1 19(a)-(d). The certified copy 
of the priority has been filed with the instant Application. It is noted that the Italian 
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priority applications are in Italian; no translation of said Italian applications into English 
has been provided. 

Claim Objections 

Claim 94 is objected to because of the following informalities: glucosamine is 
misspelled. Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 90-109 and 132-133 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 90 (and dependent claims) recites the limitation "sulfation degree of at 
least 4 ." The specification, page 7, defines "epiK5-N,0-oversulfate" as completely N- 
sulfated with a sulfation degree of at least 4. Thus, it is clear that the product is 
completely N-sulfated but it is unclear where and in what quantity the other positions of 
the product are sulfated in order to reach a sulfation degree of at least 4. The claim is 
also unclear because the maximum degree of sulfation is unclear; no upper limit is 
recited. The skilled artisan would not be apprised of the structure of the claimed 
product. 
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Claim 90 (and dependent claims) recites the limitation "basically inactive for 
coagulation." The specification does not define "inactive for coagulation" or "basically" 
and the skilled artisan would not be aware of which compounds meet the limitation and 
which do not. It is further noted that "basic" has more than one meaning; it can refer to 
chemical basicity or can be used as a synonym for "essential." Claim 90 is drawn to a 
chemical compound and the use of "basic" adds ambiguity. 

Claim 94 refers to glucuronic units, iduronic units, and "remaining uronic units." It 
is unclear what the remaining uronic units are, if they are other than glucuronic or 
iduronic units. 

Claim 103 (and dependent claims) is drawn to a LMW-eplK5-N,0-oversulfate 
having a mean molecular weight from approximately 2,000 to approximately 16,000. 
The specification, page 7, states that LMW means "from approximately 1 ,500 to 
approximately 1 2,000." The limitations of claim 1 03 fall outside the definition of LMW 
given in the specification. Thus, the meaning of "LMW" is unclear. 

Claim 106 is drawn to a LMW-epiK5-N,0-oversulfate according to claim 101, in 
which the uronic units are 20-60% consisting of iduronic acid. Claim 101 requires an 
iduronic acid content of 50-55%. Thus it is unclear whether there is an error in the 
claims. 

Claim 107 ultimately depends from claim 98 and recites formula lll'b. Formula 
lirb contains moieties which fall outside of the definition in claim 98. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 90, 91, 93, and 132 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Leali et al. (The Journal of Biological Chemistry, Vol. 276, No. 41 , 
Issue of October 12, pp. 37900-37908, 2001). 

Leali et al. teach highly N,0-sulfated K5 polysaccharide derivatives [see abstract 
and Figure 1 , shown below]. The degree of sulfation was 3.84 and the molecular weight 
was 15,000 [Table I]. The degree of sulfation modulates the biological activity of 
sulfated K5 derivatives. N-sulfation is a requirement for angiostatic activity of K5 
derivatives that must also be sulfated in O positions [page 37907, first column, last 
paragraph]. The products were prepared in the presence of sodium hydroxide and 
sodium carbonate [page 37901, Experimental Procedures], which would be expected to 
give the sodium salt. The highly N,0-sulfated K5 derivative exerts a potent FGF2 
antagonist and angiostatic activity and has low anticoagulant activity, which makes them 
attractive targets for design of novel therapeutic compounds [page 37907, last 
paragraph]. The instant specification states that by "epiK5" is meant the K5 and its 
derivatives. Thus, the definition of epiK5 does not require an epimerized product. 
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Leali's product differs from tlie claimed product in tliat tlie degree of sulfation is 
3.84 as compared to the claimed "at least 4." 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to prepare Leali's product with greater degree of sulfation. 3.84 is 
very close to 4 . and Leali teaches that the more sulfated product had desired 
characteristics compared to the less sulfated products. Thus, the skilled artisan would 
be motivated to prepare a product with greater degree of sulfation. Leali suggests the 
use of the product for therapeutic purposes, so a pharmaceutical composition is also 
obvious. 

As MPEP 2144.05 states "a prima facie case of obviousness exists where the 
claimed ranges and prior art ranges do not overlap but are close enough that one skilled 
in the art would have expected them to have the same properties. Titanium Metals 
Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985) (Court held 
as proper a rejection of a claim directed to an alloy of "having 0.8% nickel, 0.3% 
molybdenum, up to 0.1% iron, balance titanium" as obviousover a reference disclosing 
alloys of 0.75% nickel, 0.25% molybdenum, balance titanium and 0.94% nickel, 0.31% 
molybdenum, balance titanium.)." 
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Therefore the claims are seen to be obvious over the prior art teachings. 

Claims 90-109 and 132 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Casu et al. (WO 98/42754, October 1, 1998) in view of Leali et al. 
(The Journal of Biological Chemistry, Vol. 276, No. 41, Issue of October 12, pp. 37900- 
37908, 2001). 

Casu et al. teach products prepared from either K5 polysaccharide or epimerized 
K5 polysacharide [page 10, lines 1-8]. The products have a sulfate/carboxyls molar 
ratio from 2.0 to 3.5 and molecular weight of 1 ,500-8,000 or 8,000 to 1 8,000, or 8,000 to 
25,000 [claims 1-5]. The epimerized products are 30:70 or 60:30 iduronic acid to 
glucuronic acid [page 10, lines 5-7]. The products are prepared using sodium acetate 
[page 1 1 , part d], which would be expected to give the sodium salt. Casu also teaches 
that low molecular weight heparins have lower anticoagulant activity and better 
bioavailability compared to traditional heparins [page 2, lines 10-21]. Supersulfated 
glycosaminoglycans can be prepared by methods known in the art [page 4, lines 15-18]. 

Casu et al. do not teach products having a sulfation degree of greater than 3.5. 

Leali et al. teach as set forth above, that oversulfated K5 products have low 
coagulant activity. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to prepare highly sulfated products from epimerized or non- 
epimerized K5, as taught by Casu, with a high degree of sulfation in order to obtain a 
product with low coagulant activity as taught by Leali. Casu teaches that either can be 
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used to prepare biologically active supersulfated glycosaminoglycans which are similar 
to heparin. Since Leali teaches the desirability of a product which has low anticoagulant 
activity, the skilled artisan could envision using low molecular weight products and 
highly sulfated products. 

Claims 90-109 and 132-133 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Casu et al. in view of Leali et al. as applied to claims 90-109 and 132 
above, and further in view of Oreste et al. (US 2002/0062019, May 23, 2002, of record). 

Casu and Leali teach as set forth above. Casu and Leali do not teach a cosmetic 
composition. 

Oreste et al. teaches glycosaminoglycans derived from epimerized K5 
polysaccharides which have been subjected to 0-oversulfation and N-sulfation [see 
abstract]. An additional N-sulfatlon step is required because some N-sulfate groups are 
lost during 0-oversulfation [0120]. In one example, the molecular weight Is 7,000 and 
about 55% of the uronic acid units are those of iduronic acid [claim 44]. Sodium or 
calcium salts are taught [claim 46]. Topical compositions comprising carriers such as 
gels, creams, or lotions are taught [0185]. These could be considered cosmetic 
compositions. 

It would have been obvious to one of ordinary skill in the art to prepare a 
cosmetic composition comprising the derivatives as discussed above. Leali, Casu, and 
Oreste all teach glycosaminoglycans prepared from K5 polysaccharide, which are O- 
sulfated and N-sulfated. Oreste teaches that these can be used in a topical composition 
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with lotions or creams, so it would have been obvious to prepare the same type of 
composition using the derivatives as discussed above. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 90-109 and 132-133 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-13 of U.S. 
Patent No. 7,268,122 in view of Casu et al. (WO 98/42754, October 1, 1998). The 
claims of U.S. Patent No. 7,268,122 are drawn to the use of a N,0 oversulfated K5 
polysaccharide having a sulfation degree of 3.2 to 4. The claims of U.S. Patent No. 
7,268,122 do not teach the use of an epimerized K5 polysaccharide. However, Casu 
teaches as set forth above, that the epimerized and non-epimerized K5 polysaccharide 
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can be used interchangeably. Thus, the instant claims are obvious over the claims of 
U.S. Patent No. 7,268,122 in viewof Casu. 

Claims 90-109 and 132-133 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-27 of U.S. 
Patent No. 6,992,183 in view of Casu et al. (WO 98/42754, October 1, 1998). The 
claims of U.S. Patent No. 6,992,183 are drawn to a N,0 oversulfated K5 polysaccharide 
having a sulfation degree of 3.2 to 4 and use thereof. The claims of U.S. Patent No. 
6,992,183 do not teach the use of an epimerized K5 polysaccharide. However, Casu 
teaches as set forth above, that the epimerized and non-epimerized K5 polysaccharide 
can be used interchangeably. Thus, the instant claims are obvious over the claims of 
U.S. Patent No. 6,992,183 in viewof Casu. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAYLA BLAND whose telephone number is (571 )272- 
9572. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anna Jiang can be reached on (571 ) 272-0627. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Layla Bland/ 
Examiner, Art Unit 1623 



/ShaojiaAnna Jiang/ 
Supervisory Patent Examiner 
Art Unit 1623 



